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•• I. DESCRIPTION OF THE PP..OPOSED /\CTTON 

A. Introduction 

The proposed action ~as submitted January 5, 1977, to the Conservation 

Divi.sion of the U. S. Geological Survey under the provisions of 25 CFR Part 

177 and 30 CFR Part 231. It consists of a mining and reclamation plan in 

which The Anaconda Company proposes to develop a small scram type mining 

operation,, the PW2-PW3 Mine Project, to extract uranium ore on the fringes 

of its e~isting North Paguate Pit. The proposed project would be located within 

the boundaries of the Jackpile }tining Leese which occupies approximately 5000 

~cres of the Laguna Indian Reservation near Paguate in Valencia County, New 

ltexico (Hap A). The operation -would be situated within Section 33, Township 

11 North, Range 5 Hest, N.N.P.}~., of the leas.e (1-~ap B). 

The Jackpi le !-fining Lease, also knmvn as Laguna Lease #1, was issued 

l-Iay 7, 1952, by the Pueblo of Laguna to The Anaconda Company. It contains 

the lessee's operating Jackpile and Pcguate Pits (o?en-pit mines), and 

uranium ore has been mined from the lease since 1952. The lease also contains 

the ~bandoned H-1 ~ine, a small ~~it mine, where creniu~ mining ~as completed 

by the comp~ny in 1975. 

Anaconda also operates Laguna Lease ~4 which occupies &bout 2600 acres 

south•-:est oi, and adjacent to, the Jackpile Leese. This le.;.se to1~s issu~d 

July 30, 1963, and contains the co~puny's producin~ P-10 uneerground mining 

opera_tions G·1ap B) as well as some surface facili tie:; for the Pagu:1gc Pit. 

July 26, 1976, Anaconda acquired ~~un:1 Lease ii6 \;hich occupic~ the south 

one-half (320 acres) of Section 25, T 11 N., R 5 \~., ~:.~:.!'.!·1., northwest of 

and adjacent to the J::1ckpile Lea~e. 1'hc company had p:-cviously held this 

•• lease and conducted some cxplcration work, but no operations are currently 
( 1 

in progress. 
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( 
The Pu~blo of Laguna owns all of the surface and mineral ri~hts within 

• the leased acreage. According to the lease terms, Anaconda hns the right to 

"use as much of the surface as is necessary in the extraction and removal of 

the minerals from the leased land.'' In addition, by an agreement of 

June 10, 1974, all of the co~pany's leases have be~n unitized, ie., 

"exploration, development and production on any one or more of cuch leases 

shall be deemed to satisfy any an~ all exploration, development and production 

requirements on all leases between the parties." It was also agreed that 

that beginning January 1, 1976, ores from the various involved leases could 

be commingled prior to sampling or assaying. 

n. Surface and Underground Ooerations 

The ore deposits involved in the P'v2-P\v3 Nine Project are on the frin~es 

of more concentrated ore zones which were mined by open-pit mining methods. 

Ro~Jever, these rem:tant deposits are too close to State Highway 279 and the 

'·illage of P~guate to allow cpen-;>it mining. The proposed action would make 

it possible to extract the deposits in an economically ar.d environmentally 

sound mann~r. Anaconda criginally planned to coT.m~nce operctions February 1, 

1977, but now would pr0bably begin upon approval of the plan. The expected 

life of the project would be bet~e~n 1 1/2 to 2 years from the ~tarting date. 

The proposed mining project is located on the northwestern edge cf th~ 

mined out North Paguate Pit (!-!ap B). &dstin~ C'pen-pi.t ro:.ds wC'uld prcvide 

access to the mine portal and surface facilitiez. tuildin~s for housing 

offices, supplies, maintenance facilities, fuels and lubricants ~ould be 

tcmpo::-ary type structures and ~ould be re!tloved.at the end of the opcratiC'n. 

Portable equipment would be used to generate electricity at the site • 

(_. . Appro:dm<ltely 16,500 tons of waste material would be re:n:)Ved from the mine 

during haulage drift and stope development. This material would be placed 

CONFIDENTIAL • POL-EPA01-00011 06 
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in low areas near the portal to prepare a temporary ore storage pad and to 

help backfill the mined-out pit area. 

Access to the underground ore deposits themselves would be gained 

through an adit which would be collared at the.pit cdze (Photo A) as shown 

by the map in the mining plan (Appendix I). From the collar, the auit \.:ould 

be driven downgrade about 460 feet west and north to a proposed sump 

location. The elevation of the adit \-Jould be at or below that of the ore 

deposits. From the su~p, the adit would continue upgrade to the north and 

east for appro):imately 1300 feet. Breakthroughs would be driven to the open-

pit area in three locations for ventilation with fans providing air floN as 

required. About 150 feet fro~ the adit collar, a turnout drift ~ould be 

criven downgrade to the south for about 200 feet to a second sump. This 

drift would thtn continue south an additional 450 feet, up~rade, just below t._. th~ ore deposits. 

-L~traction of t~e ore deposits would be accomplished using pri~arily 

m.:>dified rocm-and-pillar minins v;itb sublcvtl haulage. Some of the deposits, 

"ho\lE:Ver, ~ould be rr.ined dir.:,ctly from the haulage drift. Ccn...-tmtic:;<ll 

drilling :md blastin~ methods cc:::bined -with an Alp:.ne :·U.ncr, loado?rs .::.nu 

underzround trucks would be utili4ed. Rock bolts, wire mesh, steel anJior 

tim~er sets, stulls .::.nd cribbin£ ~auld be used as necessary to maint~!n 

,;round control. 

lt is .::.nticipated that grouncl. water would flo\o~ i:1to the mine ·,.crkin£S 

·Qt an initial rate of 30 lo 50 £allons per minute (gp~), decreasing to about 

10-15 gpm as mining progressed. This water would be pu~ped fro~ t~e min~ via 

pip~line to existing retention ponds in the op~n-pit. 1he ponds are about .... 
( J 

1200 feet east of the proposed portal location (Map n), and water is 

periodically withdrawn from them and used to suppress dust on the open-pit 

haubge roads. 
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The PW2-PW3 Mine would be very similnr to the comp~ny's P-9-2, P-9-3 

and P-11 adit proj~cts (Map B) which are shown in Photos B and C. The 

P•9-2 Mine, located within Lease 14, was approved in February 1974. It was 

developed from three separate adits, and mining was suspended in November 1974, 

pending further exploration. The P-9-3 and P-11 Mines ar~ located on the 

boundary between Leases #1 and i/4 and t1ere approved in novem'!Jer 1975, as a 
. 

supplement to the plan for the P-9-2. The adits ~ere uriv~n but development 
41 

was postponed pending further evaluation of the feasibility of using open-pit 

methods to mine the ore. Anaconda is.now pumping water from the adits and plans 

to commence development in the nea~ future. 

Surface drilling in the PW2-PW3 area indicates ore reserves of about 

36,500 tons in-place with an average grade of sbo~t 0.27% uranium oxide 

(U30s). It is anticipated that actual ore recovery during mining would be 

less than this reserve estimate due to adverse ground conditions near the 

pit perimeter. 

· Ore from the PW2-Pi-13 l-!ine would be transpor.ted and processed in the same 

~nner as the ore from the currently producin~ open-pit and undergrounJ 

operations. From the temporary storage pad at the portal site, the ore 

would be trucked to various stockpiles according to its grade. It then ~ould 

be periodically !emoved from these stockpiles and trucked over existing 

haulage roads to the company's railh~ad south of the Jackpile Pit. At the 

railhead, the ore would be crushed and loaded into 100-ton railroad csrs 

vhich are transported by the Atchinson, Top~ka and Santa Fe Railroad (ATSF). 

Due to its moisture content, all of the c~mpany's underground ore is 

presently toll milled at Kerr-McGee Corporati~n's processing facility at 

Ambrosia Lake, about 18 miles north of Grants, New Mexico. However, it is 

possible that the ore could be processed at the coopany's nlue~ater }!ill 

'. 
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~hich is about 8 mil~s west of Grants. 'This mill currently has a capacity 

for 3500 tons of ore per day but is being modified to double its capacity 

£·nd allow t.he milling of lower grade ore. 
. 

Both of these mills utilize 

hyJromctallurgical processes to recover and concentrate the natural uranium 

oxide in the crude ore into a dried precipitate know~ as yellowcake or U30s· 

The'yello ... cc.ke is p.:.ckaged in sealed 55-gallon steel drums .to be sold to 

ctility com~anic~ for further processing and ultimate us~ in nuclear powered 

electric generators. 

The proposed mine would operate _under the Federal Uetal and ~onmctallic 

Mine Safqty Act as well as other applicable state and federal rules and 

regulations and Anaconda's O\m safety program. Periodic inspections by 

~uthorized personnel from the ~ew Mexico State ~ine Inspect6r and the 

11inin; Enforcement and Safety Adr:~ini stra tion (HESA) would assure comp Hance 

\:ith the ~pplicable regul3tions and standards. The !:ew !'!exico State }!ine 

Inspector currently has an a;reement with HESA .,.hereby inspections are rNJ.de 

jointly by mem!>ers of both a~encies and -.;hereby I\ew 1-:exico adheres to the 

federal rules and regulsticns. The ventilation br~akthroughs ~o~ld provide 

tbree a~citional exists from the mine in case of an cmergenc:• mine evacu~ti0n. 

The Fw2-PW3 mining op~rations would be. completed in about 2 years from 

th~ starting d~te. At that time, all mine openings ~ould be sc3led in 

accordance with the ap?lic~ble stu.ndards, and all surface structures and 

equipment ~ould be removed. The mined-out pit area ~~uld th~n be backfilled 

almost lo tho! e>:isti.nf; pi.t cre~t with C\v.zrt-urden and/o:- \OU.Ste rC"ck from the 

open-pit operu.tions. This =a~kfil1ing is essential for recla~ation of the 

open-pit workings, and it is n~ces~ary to mine the PW2-PW3 area no~ so that 

the backfilling can be performed in nn orderly and economical mnnncr without 

losing the valu~ble or~ deposits involved. !he backfilled area would sub-

CONFIDENTIAL • POL-EPA01-0001111 
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sequently be revcgetated, and it is anticipated that the underground operation 

vould not be apparent within 2 years after the conclusion of mining activities. 

C. Related Actions 

The proposed action was submitted January 17, 1977, to the Pueblo of 

Laguna and the Southern Pueblos Agency of the BIA for their review, 

&ecommendations and/or approval. Their respective comments are included in 

Appendix II. No actions by other state or federal agencies are required. 

The prescribed posting.of public notices of the proposed action (Appendix III) 

has resulted in no inquiries, coroments or evidence of controversy. 

The _Anaconda Company has sul>mitted two other proposed actions involving 

its Jackpile-Paguate uranium mining operations to the USGS for approval. 

The mining and reclamation plan for the P-15 and P-17 Hines •wa·s submitted 

March 18, 1976. The plan provides for two small underground mines (500 -

700 tons per day each) to be developed through two separate vertical shafts 

vithin Lease ~4. ~~ environmental analysis of the plan has been prepa~ed, 

and the plan awaits the approval of the. Pueblo of Laguna and the BIA. 

February 25, 1977, Anaconda submitted a comprehensive mining and 

reclamation plan covering the entire Jackpile-Paguate mining operation•. 

both open-pit and underground, from the present until termination. An 

environmental analysis of the plan will be prepared in order to assess the 

cumulative impacts of the operation. This analysis would provide a better 

opportunity to consider and assess any cumulative impacts from the proposed 

PW2-P\Y3 Nine Project. 

Another mining and reclamation plan involving Pueblo of La&una lands 

was submitted July 15, 1976, by Continental Oil Company. This plan provides 

for a relatively large underground uranium mine (1000 tons per day) to be 

located within a portion of the Laguna Indian Reservation known as the 

.. · , .. 
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Bernc1be M. Ncnt.arro Grc1nt, nbout 25 miles northeast of Anaconda's mining 

• operations. An environmental analysis of the plan has been prepar~d, and the 

p,lan awaits approval by the Pueblo of Laguna and the BIA. 

11. Er."VIROtJ·1El;TAL CO!\SlDERATIOi'\S OF THE PROPOSED ACTION 

A. Geolof;y 

The Anaconda Company's Jackpile-Paguate mining operati'ons lie almost in 

the center of the Lagu:1a Uranium l~ining District .... ~1ich is an area of about 

535 square miles on the east side of the Colorado Plateaus physiographic 

province Clap C) 01oench and Schlee, ~967, p. 3). Structurally, this area 

is in the southeastern part of the San Juan Basin, a broad topographic 

depression churacterized by broad open valleys and mesas and local deeply 

incised drainage features. The Hount Taylor volcanic field is locatP.d to the 

north anc ~est of the irea (Dinwiddie, 1963, p. 217). 

'Ihe Laguna District is located in mesa country that is typicul of ~ch 

of the Colorado Plateaus province. }!esa Chivato, the lar£eSt and highest 

mesa, rises to an altitude o£ 8,000 feet above sea level on the northwest 

side of the district ~ith ils flat lava top covering a~cut 400 square miles. 

Mesa Gigante rises to ~n altitude of more than 6,500 feet on the south-

f.!astern side, and the sir.1ilar but r.ruch srr.allcr Hesa Priet=. is located on 

tbc northeastern side about 14 miles east of Hesa Chivato {!!:!? A). 

i)etween these prominent landmarks are smaller mesas a!'ld benches. The 

northeastern part of the district is characterized by low mes~ and bench 

topogr~phy, and in this area as well as farther s~uth, the land surface is 

, pierced by several volcanic necks that rise abruytly to as much as 1,000 

feet above the surrounding lancscapc (Mo~nch and Schlee, lq67, pp.3-4). 

From the southern part of Ncsa Chivato, the rous!lly conical Hount l'aylor, 

).1 
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a large inactive volcano, rises more than 11,300 feet above sea level and more 

than 5,000 feet above the valley of the Rio San Jose to the south (l~nt, 1936, 

p~ 36). 

The perennial Rio San Jose is the main drainage in the Liguna District. 

It drops frcm an elevation of about 5,900 to less than 5,600 feet from ~est 

to east, a~d it is entrenched 20 feet or more over most of its length. A 

few miles south~ast of the district, it joins the Rio Puerco, a tributary of 

the Rio Grande (!-~oench and Schlee, 1967, p. 4) which flows continuously only 

during the wet season. The Rio Puercp drains the west flank of the 

Racimiento l·i.ountains forming the east boundary of the district (Hunt, 1936, 

p. 37). 

Several arroyos join the Rio San Jose from the north and south, but 

ordinarily most of them flow only after su~er thu~derstorms. The largest {_. 
of these arroyos are the perennial Rio Pagc3t~ and the i~term!ttent Arroyo 

Conchas which drain the area to the north of t~e Ric s~n Jose and the Arroyo 

Colorado whic~ drains the broad valley to the south. 1~e Arroyo Salado 

drains the northeast corner of the district and joins the Rio Puerco to lhe 

e.:.st (}:oench and Schlee. 1967, p. 4). All the n:ain :arca~s and tributaries 

are entrenched into arroyos cut in the alluvial fill of the valleys. These 

arroyos carry ve.ry large qua.ntit:ies of water im:nediately after he~vy 

precipitation, and occasionally the ~aters rise over the banks and spread 

out as sheet floods (Hunt, 1936, p. 37). 

The proposed project site is located in an area th3t has b~~n disturbed 

by open-pit mining. Therefore, the existing tcirrain consists of terraced 

pit benches and steeply sloping, flat-topped ~aste dumps. The land to the 

••• \ . 
northwest slopes gently upw.:1rd to State High"'•<ty 279 and the villace of raguate. 

13 ·. 
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United States Dcpartn1cnt of the Interior. 

Memorandum 

GEOLOGICAL SURVEY 

P. o. Box 1716 
Carlsbad, New Mexico 88220 

January 17, 1977 

To: Superintendent, Southern Pueblos Agency, 
BIA, Albuquerque, NM 

From: Acting Area Mining Supervisor, SRHA, 
USGS, Carlsbad, ~\M 

Subject: The Anaconda Company's Proposed Hining and Reclamation 
Plan for the PW-2,3 Hine Project, Jackpile Mining Lease, 
Pueblo of Laguna, Laguna Indian Reservation, 
Valencia County, New 1-~e.xico 

Enclosed are two copies of the subject plan for your review and the 

Pueblo of Laguna. Please give us your recommendations, consistent with 

the requirements of the lease terms, for the protection of nonmineral 

resources and for the reclamation of the land surface affected by the 

plan. 

a~G~c§' 
Dale C. Jones 
Mining Engineer 

For Acting Area Hining Supervisor 

DCJ:cj 

Enclosures 
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COUNTY CLERK J • . . 
Mrs. Pat I. Heth 

Valencia County Court House 

.. 
Lns Lunas, New Mexico 87031 

Dear Mrs. H;.;:.;e:....:t~h.;__ ________ : 

• . , 

U. S. Ccologfcal Survey 
P. 0. Box 1716 ·. 
Carlsbad, New Mexico 88220 
January 17, 1977 . 

.. 

. 
Enclosed is a public notice listing new mining plans and/or significant 

revisions to previuus mining ~lans received for action by this office. . . 

Ye sugge~t these notices be ~ost~d in' some prominent place for public 

viewing in your·office. 

.. 

Enclosure 

·. 

.· 

• 

! ; 
: . 

Sincerely yours, 

: 

· Dale C. Jones 
Mining Eng.ineer 

·. 

for Acting Area Mining Supervisor 

.. . ' 
.. 

. . 

.. ·' 

.. 

.. 
•--. .... ... . ' 

CONFIDENTIAL' •• · POL-EPA01-0001121 



EXISTING PUU~S SUBXITTED 1-'0R APl'HUV/\.U 

'' 

Relcnse Date January __ l7 t 1977 

~. 
Date Lessee or Operator 

The Anaconda Company 

L·casc Number Location Countx_ State 

,. 

• 
.. 

1/5/77 .. .. 
Pueb~o of Laguna 
Jackpilc Mining Lease 'Valencia, New Mexico 

.. 

.. ·. 

I 

• :i 

.. 

TUN, R5W, NMPM 
Section 33 

· A copy of the plan may be reviewed at the office location given below. 
Pertinent comments are solicited from anyone affected by this proposal. 

\Such comments shouldybe filed within 30 days from the date of this • 
release. Response timely filed will be considered in the preparation 
of the environmental analysis.. Responses should be addressed to the 
Mining Supervisor at the following address: 

.. 

.. 

• . , 

.. 

•, 

· Area Mi_nfng Supe~vfsor· 
Conservation Division· 
U. S. ~~6logical Survey 
P. O. Box 1716 
Federal·Building Room 118 
114 s. Halagueno' 
Carlsbad, New Mexico.aa220 

.. 

... 

. . . . 

.. .... 
..... . , 

. . 
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·United States Dcpartrncnt of the Interior 

ECEIVED GEOLOGICAL SUH. VEY 

Drawer 1857 

DEC 12 1973 Roswell, New Mexico 88201 

•, 

Memorandum 

To: 
Through: 

From: 

Area Mining Supervisor, Carlsbad, New Mexico 
Area Geologist, Roswell, New ,Mexico 

Geologist, Roswell, New Mexico 

December 10, 1973 

Subject: Geology of sec. 4, T. 10 N., R. 9 W., N.M.P.M., New Mexico­
location of the Anaconda Company "P-9-2 Adit Mine Project". 

The subject area is valuable for oil and gas, but the nearest production 
is about 50 miles to the north. No oil wells of record have been drilled 
in section 4. The land is not valuable for coal, but there may be coal 
in the Dakota Formation, at depth. 

Structure.--The rocks in this section dip to the east. The structure 
lines shown on the geologic map (attached) are drawn on the Dakota 
Formation. The dip is about 1,000 feet per mile, or about 10 degrees. 
No major faults have been noted. 

Grpund water.--The principal aquifers which may be encountered are the 
Westwater Canyon Member of the Mo~rison Formation, the Dakota Sandstone 
and alluvium (and basalt if present). The water of best quality is in the 
Alluvium and basalt to the west of this area. Mining will probably not 
affect the quality of ground water since the main source of good water 
comes from the San Andres Formation w'hich is below the mine area. 1:,·, . . , ., :"' 

Drainage.--Drainage is south to the Rio San Jose. 

References : 

NMBM Memoir 15, page 219 (water) 
U.S. Geol. Survey map GQ 681 
U.S. Geo1. Survey map GQ 682 

~~£)~ 
Elmer D. Patterson 
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GE0JJ.)GIC COI.ln·:l~ 

Upper Cretaceous rocks. 
Mancos Sr.alc. 

t:Jnm - !·~ul;JU.o Toq_:ue 
Shale and sandstnne, 
210 to 240 feet thick. 

Km - Main bo~y of Manc~s Shale. 
Shale a~d sandstone. Inter­
fingers with Gallup Sandstone 
20 to 450 feet thic~. 

Kmd - Ro to 120 feet sandstone 
and she1le. 

Kmc 60 to 100 feet. 11 

Kmb 60 to 100 feet " 
Kma - 20 to 40 feet 11 

Lower Cretaceou~ rocks. 
Kd - sandstone and shale with 

some coe1l beds. 
LO to 70 feet thick • 

. Upper Jurassic rocks. 
Jmb - Brushy Basin Hember of 

Morrison Fm. Sandstone 
LO to 120 feet thick. 

JJ1Iil - Westwater Canyon Hember -
sandstone- LO to 110 feet. 

Jmr - Recapture Nember - siltstone 
and sandstone. 20 to 130 ft. 

Jsa - Yellow Sandstone - {Zuni-Bluff, 
of Cow Springs) sandstone. 
320 to 340 feet. 

Js - Su~nerville For~tion, sandstone, 
siltstone, and claystone. 60 
to lLO feet thick. 

Jt - Todilto Limestone. 10 to LO ft. 
Jeu - upp~r sandy member of Entrada 

Sandstone. 
Jem - medial silty member of Entrada. 

about 40 ft. 

Upper Triassic Rocks. 
Trw. Lukachukai Member of Wingate 

San1stone. 100 to 115 ft. 
Trcu-Upper member of Chinle Fm. 

Siltstone and limestone. 
330 feet. 

Trcm.-Mirldle member - siltstone, 
Trcs-Sohsela Sandstone bed of Petrified 

Forest Hember, sandstone and 
claystone. 

Trcl-Lower member of Chinle Fm. 

Mes,1vcrde Group 
Crevasse Canyon Fm. 

Keg-Gibson coe1l mbr. 
Kcda-Dalton Sandstone mbr. 1?.5 ft. 
Kcs-Stray sandstone mbr. 35-SO_ft. 
Kcdi-Dilco Coal n'Jr. 150-lRO ft. 

Kg-main body of Gallup Sandstonn 
25 to 50 ft. 

Kgb-uJper tongue. 25 to 65ft. 
Kga -lower tongue. 10 to 35 ft. 
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DlSTRidf, S. 
JUN .. G 1973 

~EOLOGY OF TilE l'ROPOSED ANACONDA UR/,NIUM Ml NE, l.AGUNA 
T. 10 N., R. 5 W., N.M.P.M., New Mexico Ccologj C:J/ 

Car's' <1 Sun·c 
•• !)~ , N~ /tf 

•
'he proposed mine area is a rectangular area 1 mile by 1~ miles. It is · 

about 2 miles south oi the town of Pat;uatc, N .. M., which is about 25 miles 
east of Grants, New Mexico. The Grants Urnnium Belt is flanked on the north-
northeast by t~c San Juan Basin, on the cast by the Rio Grande trough, and 
on the south and west by the Acoma sag and the Zuni uplift. (Kelly, NMBM 
Memoir 15). "The sedimentary rocks exposed in the area range in age from 
Pennsylvanian to Cretaceous and rest on the Precambrian core of the Zuni 
uplift. AB§ociat~d intru§ive and ixtru§ivo rock§ of thg Mount Tnylor nnd 
Zuni volcanic fields are of Tertiary and Quaternary ages. Regional dip of 
the sedimentary rocks is generally northward toward the San Juan Basin, but 
it arcs from northeastward in the Grants district to northwestward in the 
Laguna district. This regional attitude is modifien locally by normal faults 
and Minor folds." NMBM Memoir 15, page 6. 

The surface rocks ofT. 10 N., R. 5 W., are mostly unconsolidated colluvium, 
(talus, landslide blocks and sheets of debris), overlying Mancos shale and 
sandstone of Upper Cretaceous age, and Dakota sandstone of Lower Cretaceous 
age. 

The consolidative rocks consist of the Mancos Shale - gray shale member 
{U.S.G.S. GQ 208 Geology of the Laguna Quadrangle) is a gray; friable shale, 
with sparse, yellowish-gray, friable sandstone. The main bed ·is abou: 750 
feet thick, and the lower shale units are 100, 50 and 100 feet thick in 

~descending order. The Mancos is Lower SS member grayish, orange to pale 
~ellowish-brown, fine to medium-grained, well cemented sandstone. It is about 

25 feet thick. The underlying Dakota Sandstone is tan, orange and white, fine 
to medium-grained, very well cemented sandstone interbedded with subordinate 
black shale, quartz pebble conglomerate common at ba.se of unit. Thickness is 
from 10 to 80 feet. These formations are underlain by the Morrison Formation 
of Jurassic age. The :Horrison is a sequence of interbedded arkosic sondstone,. 
claystone or mudstone, some thin-bedded limestone, and some conglomerate. The 
sandstone units range from a foot to 100 feet. In the mine area, the Morrison 
consists of the uppermost Jackpile sandstone, the mudstone unit of the Brushy 
Basin member, the sandstone unit of Brushy Basin member, the Westwater Canyon 
Member, and the Recapture Member. The Jackpile is as much as 180 feet thick 
and usually contains the uranium deposits. In the Laguna Area, the Jackpile 
is the principal Uranium-bearing member. 

Mine and drill hole maps submitted by the applicant show that the average total 
depth of drill Holes in the center part of the mine area is about 5;960 to 
5, 980 feet above sea level. The depth from the sur face of the ground to the ~ 
Jackpile is from 450 to 530 feet. The dip of the Dakota surface is about 1 
degree to the north. There is no evidence that there is major faulting in 
the area. 

The uranium deposits in the Laguna district, ('Huench, NMBM :Ncmoir 15, p. 159) 
may be composed of one or more semi-tabular ore layers, ranging from equidimensional 

~to strongly elongate, suspended within the host sandstone. The dominant ore 
..,minerals are coofinite and uraninite which may be intimately mixed with 

carbonaceous matter. The deposits may be locally crossed by fractures and 
diabase sills. 

CONFIDENTIAL POL-EPA01-0001127 
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r Ground ~ater. Aquifers are the Colluvium and alluvitnn, and the sandstones in' 
'. the Ma,ncos Shale. The Jack pile sands tone of the Morris on may carry Dome wa tcr. 

Because of lateral lithologic chnngcs in the Morriaon beds, the water-bcnring 
characteristics arc difficult to predict. Drainage of the mine area should be 
tQ the northeast toward the Rio Paguate, although because of the gradient, flow 
Will be slow. The water supply of the town of Paguate should not be affected 
since it lies to the northeast of the Rio Paguate. 

There have been no oil wcllu of record drilled in the subject area. 

There are no reported faults or other geologic hazards which should affect 
this mine operations. 

·E. D. Patterson 

June 4, 1973 

.~·..,..,. . 

• 

. . 
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Geologic Column • 

Q,e Eolean ond Alluvinn Deposita 

Qo ·Colluvinn Deposits' 

Km Hancos Shale ~ rr,rey ~hale With spa.r:se, 
yellowish-gr~y san0stone. , 

950 feet maximum thickness. 

Kms 1-~ancos Sh:9.le - sandstone,~rayish-oranp;e, 
rine to medium-Brain~d. 

25 to 30 feet. 

Kd Dakota sandstone. Tan, oran~e, and whit~ 
'fine to medium-~Z,rained, very we>ll 
cemented sandst ne, 1nterbedned '·'i th 
subordi~ate blBck Rhale, quartz 
peo~le conglomerate common at base 

10 to 80 feet. 

..Unconformity 

Jmj J.forrison Formation. JPckpile sandstone • 
~elloHi sh -CT.. ray to '·.'hi te, fi Pe to coarse 
grained, friable sandstone, and sparse, 
thin beds o~ ~rayisb-~reen mudstone • 

e; to 100 :feet 

Jmb 1-!orr1 son l;"orTTJation. Brushy Basin ?~em':ler. 
~rayish-~reen to 11Rht ~reen1sh-~rey, 
~rlable, sandy, bentonitic, locally 
p;rayisb-red near base. Sparae,t.hin 
beds o:f mEl~sive, clP.y-rich sandstone 
and li~ht-~ray, dense ~as~ive limestone 

Leas than 20 ~eet thick. 

, . 
• 

.. 
. 
• 

.. 

.. 
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· A;eoendix V \. Hydrology Report 
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CONFIDENTIAL 

United States Dcpnrt1ncnt of the lntcrjor 

GEOLOGICAL SURVEY 
P. 0. Box 1716 

Carlsbad, Rcw Mexico 88220 

Memorandum 

To: District Chief, WRD, USGS, 
Albuquerque, NM 

January 17, 1977 

From: Acting Area Mining Supervisor, SRMA, 
USGS, Carlsbad, NM 

Subject: The Anaconda Company's Proposed Mining and Reclamation 
Plan for the PW-2,3 Mine Project, Jackpile Mining Lease, 
Pueblo of Laguna, Laguna Indian Reservation, 
Valencia County, New Mexico 

Please review the enclosed copy of the subject plan and return ~~th 

your report. 

;])A<-G c ~ciJ 
Dale C. Jones 
Hining Engineer 

For Acting Area Mining Supervisor 

DCJ:cj 

Enclosure 

' ' ... 
.. · . POL-EPA01-0001132 
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CONFIDENTIAL 

United States Departlnent of the Interior. 

. ).Jemorandum 

GEOLOGICAL SURVEY 
Water Resources Division 

3540-B Pan American Freeway, NE 
Albuquerque, New Mexico 87107 

January 31, 1977 
RECEIVED 

~ 3 1977 

U. S. Geological Surve' 
CarlsLad, N. l'vi. 

To: Acting Area Mining Supervisor, SRMA, USGS 

From: Forest P. Lyford, Hydrologist, USGS, WRD 

Subject: The Anaconda Company's Proposed Mining and Reclamation 
Plan for the PW-2, 3 Mine Project, Jackpile }lining Lease, 
Pueblo of Laguna, Laguna Indian Reservation, 
Valencia County, New Mexico 

The enclosed subject plan adequ~tely describes the potential impact 
of mining on water resources and gives a suitable method of mine­
water disposal. The estimated dewatering rate of 50 gallons per 
minute seems reasonable as judged from existin$ data and should 
pose no disposal problem • 

Thank you for the opportunity to review this proposal. Please 
call if there are additional questions. 

~;9--f;~J 
Forest P. Lyford 

Enclosure 
FOR/W. E. Hale, District Chief 

• • . 
POL-EPA01-0001133, ., 
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1\PPENDlX B. 

. 
An Arch~cological ClGnrnncc Survey 

... --·-··-- . ....__ 

. . . . . . 

ot 

Eight Parcels. of. Lnn·c.l nt. the 

···--·:· . .A.."lncondn Company'o Jackpilc-Pn~ate Uranium l.:ine 

. r~aguna Indian Rcservntlon 

.. 

Valencia County, ~ew l·!cxico· 
.. 

.. 

.. - . . . - ..... . 

By 

· ···RRCEIVED 

.JUN 2 5 1976 

U. S. Geologic~l Survei 
· ... · Carlsbad. N.:M. 

John ·-1);,- Beal---·· · 

School of American R~search 

January 6, 1976 

.. 

. \ 
.• 
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DEfJC!li.?J~_IOl~ CF GURVC:Y 

On November 6, 7, 10, nnd 12,' 1975, th~ School of 

.A•aerican Research conducted archaeoloeic?..l clcnrcmcc survcy3 

of ei~ht parccln of la'1cl at the ... \.Yto.conda Comprmy' s Jnckpile-

PaZl.late Uralliuo Hine 0-:1. the Laguna Indian ~cservation, Vnlenc1P. 

County, Ucv7 Hexico. The survey was performed under Federal 

..A."ltiquities Permit //74 N}! 063 and a permit. froiO the Laguna 

!l.'ribe covering only those la!lds 'Hithin the mining lease. 

Dames alld l~;oore, environmental consultants of Salt Lake City, 

Utah, requested that the School of American· Research conduct 

the survey. 
.. 

·The areas surveyed are located 1-1i tbi:l the Jackpi1e or 

)'~umber Four M:ining ·Leases of the Lae;tma India..Tl Reservation 

(Tla?l, RSW, Sections 1, 2, 3, 4, 5 1 8, 9, 10, and 16; TllN, 

B5l'l, Sections 25, 26, 27, 33, 34, 35;· a11d TlO~J, RSlr, Sections 

3, 4, and 5 as sho~n on the accompa~yinG map). The proposed 

exp2.nsion of lmaconda's open pit and underground ura-:1ium mining 

operations will affect these areas. 

l·ir. 1-lilliam E. Gray of the A.llnco:lCla Comp!lny a"ld 1-~r. Joln 

Bcal of the School of .America."l Research met at the Jackpi1·e­

Paguate Mine on Novembe~ 3, 1975, for the purpose of definins 

the survey areas and obtaininB c1earanc~ from mine person~el. 

)ir. Beal returned to the lease area on Nove:nb.er 6, accomp::micd 

by Y.r. Cbri stopher Causey wlth whom he began P.ll in ten :Jive 

survey of the de~ignated areas. l-!s. Jnne l·lhi tmore participated 

1n the survey on Nove10bcr 12. 

• CONFIDENTIAL POL-EPA01-0001136 B-1 . ' • 
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!l:]_TILOD OF fjlJTlVEY 
. . . -. -....... - .. . .. .... . . . . . . -. . 

. ·· .. . Each .area was survey cd on foot 1n parnll el lin enr tr~.~ ~ ec ts . .. __ .. - ··- .... ·--··· -~·· ·--· 
\{~_t_h ~~~pc_r~~:~.t:.· ~~e :~~r~.~~ ... t:a~ covcrin~ sHntho of ground 50 

!_cc-: in l'lidth {25 feet .on cithcr.sido of the line of past>n~c). . . ' . . . 
~rew.L_:embers_~~co~dcd.:.~~l~ls_.~f_ ?_ultural a.ctivity, completed 

~ocnti~nal ~r~1-1ing5 .of all si tc areas, made cketchcs of opccific . . - ..... - .. . . . . 

sitc:s, .and .~oo~ complete sets of measurements. A ~mr..ll c~mplc 

of'ccramic materinls (12 sberds) was·collected at one site (Al-l). . .. ··-· ... .. ...... -·-· 
Th~se ~aterialsr which were used in dating the nite, will be ··- .... . ... - . 

~£~U~ed·~'?-.~}?e La~una .. Tribe. All.prchistoric occupation site9 
• ·- ---·-- ··-·-. ·- 0 

l-1~re I!l~r~~d .\'lith .yello~ flagging tape, while historic occupatio'!.l - . -- - .. . -·· -- . . 

n~ tes :~~~~ left. untla~~~~·:. ... __ :... . .. .. 

D~SCitiPTIO~! OF SURVEY. ARB.\ 

: The ar~~s surveyed lie on either side of the Rio Paguate,. 

a perennial stream. joining the Rio s~~ Jose four miles east 

9! Laguna Puebl~~ -~.e topography of .the area is "characterized 

by a succession of mesas and erosion valleys bounded by desert 

cliffs or long barren slope~: .a type of landscape "i1hich 

results from arid climate erosion of horizontal rocks of 

"diverse strength" (Dittert 1959; Fennemnn 1931:318). The 

Jackpil.e-Paguate J.~ine lies eight m1ics due north of Laguna 

.Pueblo where the Rio 1-~oquino and the Arroyo l~oquino merrie \-71 tb 

~he Rio Paguate. These three watercourses drain n considerable 
. 

portio11 of the Houn t Tayl_or \~at~rshed which li cs to the north 

and west. . The Arroyo :r-;oquino serves to drain t~e ue::;t side 

of Cav11an 1-!e~a, the most prominent lnndmark in the im;nediatc 

area. 
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• ThQ majority of the ·oren~ ~urvcycd 1n rour~cd by gc~~lY . 
.,:,.:··-~...... . ... ·. -:. .. :···· ~ ·.· .. ;····:· ~.:.:.·.·-··.: : .. -~.- .. ; 

.olopinr,, trcE!leas, olluviaJ. vallcy:J which nrc cut by deeply 
~·.:.··--···: ... · . ... :.• :-:·: ·- ·.: ·::.-:: ·~·:.:·.::.·:·:f ... :--·:··· .. · .. -
.entrenched nrroyon a!ld bordered by ontcrqp~ o.r cr.•p·cock, .. ... . - ... · .... --· . : .. ·.·~----:... ... ,.:.. :.:· .. :. ::· ..... 
coruJ>O!'l en ts o:t the l·:e~a verde For rna tiori. Only t~c . wes ~c:tn ::10 st. 

t:· ; : :. •• :... : -:.. :- . :. .., .. :"' ·: :. : ~ - , :- . :: ~ : :. ;·~ •. • .• :. ... • : .... : : • , ... • : - ·: • - • • . . 

.Parcel {/i7.) differed fro!n this norm; thnre the foothill:! of . . . . . . . . . . - -. .. - . . -·· :· . . . - .. 
. l~~u.n~ ~~y~o-~ ~isc to a considerable hcip;11t.(7,400 feet) and -. -. . - ... --· .. . . . .. .. : . . :-- •· : - :- ... : . ·: ... . . . . . .. : 
concentl·ated u:ro'.~ths of pinon and junipe1: provide _co~er over . . . . .. .. . .. . . 

.. . .. . . .. - .. . . 
~the. exceedingly rocky soil. . . .. . . - . - . ~- -. - : ·.:. --:. ~ ! : :· : · ..... ·. ' :· . , ... 

Valley bottoms below the mesas arc populated by viriouo grasses . . . -. . .. . . .. ... ---·- -... - - . . -
and low shrubs •. ~.~o1.atcd small junipers _occu.~ .i-:h~r~ .~'h~ c~prock 

•• .... • • • 0 • • • .. - • • 

_cncls.or 'Yihere mic:r:-o~cnvironzr.ental conuitio_ns permit. Q~cti 
·_:·-· .. ·· -.. - - . -· : . ·._ -·-. . .. :· .. ·. ·-· 
.. ~d .members of the yucca family are not ab~ . .mdant.: In com--- .. . .. -.. - - . - - .. .. - . . - : :-- : : : ~- ~ - .. '-. . -
p~rison, the steep hillsides and mcsa.~op~.are typ~fled by growths 
···- ·- . --· -
_o:r. ~inon-juniper, ·vurious srasses, four~~l~g s~lt.bush, prickly 

pear, and mamil2ria cactus. 

1-~ining operations in the vicinity hav~ caused conoiderable 

._impact on the original topography. Open. pit mi~ing operations, 

. an cille.ry roads, backfill dumps, and drill holes are by far 

the cost dominant features in all areas. .· 

. . . 
Ueithcr the Lngu.."la Indian Reservation n~r· the· gene:ral 

. . 
·Paguate area has ever been the subject of detailed-archacoloG1cnl 

in vcstieation. 1Yh1le c6ns1dcrabl~ -work. bas been done to the 

south t!nd '''CS t of the La.~na Reservation by A. E. D1ttert 

. (1949 and 1959), R. J. Ru-ppe (1953), and R. ~'11 s elllo.\'} (197h), thc1r -
1nvest1gat1cms deal r1ith the Ln. gun n nrc a in a peripheral uay. 

Some work han been done 1n.the Pn~\nte area, notnbly by 

CONFIDENTiAL.; tern N eu Hcx1co Un 1 vers1 t r under the d1rect1orpoL~EPA01-·oao1138 
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forru, it is probable that it ocrved cw either u Ghr1no or Joarkc:c·. 

·~.rvci_j:.rca Az 
No materials of archacologicnl or h1Gtoricnl Gignificnnco 

\Jere do cum en ted for thi G area.. 

Survey Aren A'~ 
•• 

No materials of archaeological or historical. significnnce 

were documented for this area. 

. Surve;y Area A?. 

·' . 

· No -materialn of archaeological or historical significance 

were do cum en ted· for this area. 

~.rvey .Area An .. . 

No materials of archa~ological or historical 

were documented for this area. 
·' 

Survey .Area l .. 7 

No materials of archaeological or historical simaifica~cc 

were documented for·this area. 

Survey Area A8 

. Three sites were located in this area, all of which were 

his tori c. The first (AB-l) appears to be a shrine area, "1hil e 

the second (AB-2) is an abandoned domicile. The third (18-3) 

1~ a stock (goat) pen. 

Site .A8-l 

~his site is located on the east side of n ·small arroyo 

draining into Oak Canyon from the north and occupying a position 

in the cc..~ter of the South L\lmp expa"lsion. The sit'e lies 20 meters 

southwest or the toe of the South tump. A ~erles of three stone 

cairns marks a pocket of deflation. Two ad~itionnl Gtone cnirn~ 

.. .,, . .. . . . · . 
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· 1 t 1o probnbl c thnt the ln!Jt occup3.U tG \-:ere gont.:J .. 

~. 

The dtc;covcry of one prehistClric occupation s1 tc in the arcsw 

surveyed ncccnsi tates come action.- The s1 te hao been directly 

impacted by the drilling of' test 'holes in the v.;.c1n i ty end if 

;further development of the area v:ill r~sul t 1~ .additional sur.facc 

alterations, mitigative steps 'dll be necessary •. Becnur::e this 

perticular area is slated for underground· mining, it is 

IJC•~sible that further· damage can be avoided if all surface 

a.l tcrations are restricted. · It is nur;gcnted that this al­

ternative be con s1d ered. The immediate area now rccei ves li tt:t c 
J 

·traffic, and it is probable that if thio trend ca.ll be continued, 
.. 

there \o7ill be little or no impact on the ·site. 

The numerous historic si tcs in areas ..A.-1, 2, a'l'ld 8 are of no 
' 

apparent arcl:aeological signif~cB~~~e; ho1·1ever, clearance fro:u 

tribal officials should be gained before 2ny arc altered. This 

applies .especially to those sites which ~ay be shrined (sites · 

A2-2 a.'l'ld A8-l), as they may have ~lld continue to have con­

siderable significaYice to the area's inhabitants. -The follow~n~ 

is a complete list of rccom~endatio~s for cleara.~ce: 

Area 

.Al 

A2 

Recommend~ltion 

·.It is recorume"!lded that archaeological cle2..ra'1ce 
be granted provide~ all land alterlng activitic5 
ncar site Al-l ar~ avoided. Further, clcar.:e1cc 
from tribal officials should be gained before 
a'1y of the historic sites documc~ted are 
destroyed or altered. 

· It is rccomm~nd cd that archaeological cl cnra"l ce 
be e:rantcd in nrea A2 nrovidcd tribal offir;:.nls 

·'=' : .• =- ~ . ·are contacted with respect to sites A2-l and A?-2 • 

• 
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,Xrnn 

A3 

AIJ 

A5 

A7 

. A8 

n ccowm en tl at 1 o.!'l -- *"' 

lt i.s rccom!l ended that arch~e:oloz1cul 
be gran ted for all of nrca A3. 

It is rccornm~:ndcd that archacoloe\cal 
be gr;m ted for all of area A4. 

·It is TCCOmm C!'l f1 Cd th~t nrchacoJ.oc;lcfll 
be eruntcd for. nll· of area A5. 

It is recommended th~t archneoloeicol 
be ·gran ted for all of nre!a .\6~ 

cl carnn c e 

clcarnncc 

cl car once 

It is recommended that archaeolo &1 cal cl car2.!1 cc 
be granted. for all of area A7 • 

It.is recomm~nded that archaeoloGical clcar~mcc 
be era~tcd provided tribal officials are 
contacted ,.1ith respect to sites .AB-1, 2, ond 3. 

J.:n J.ddi tional 1!ote on Historic Sites 
. . 

There may be some question as to whether oome of the historic 

·· sitea documented in the survey are of Nav~jo or Pueblo origin. ~o 

(_. truly. diaenost~.c :naterials were encountered r;hich shed 1,\ght on 

. . 

. . 
this point. Admittedly the masonry style of these structures is 

not even reaotely similar to that observable in the to~.a of Pac;uate 

or even in some of the outlying _buildings. Ho1-1ever, all corrals 

in the region appear to have been constructed in the sa::ne uay 

(c~udc, simple, coursed masonry ,.;1 thout· mortar} no matter 'Hhat 
. 

their ansociations were with pueblo to~~s or other structures. 

,.lhile 1 t is eenerally conceded that both Navajos and Pueblos 

utilized the area, there is considerable co!lfusion as to lvho did 

l~h.at, \-1here, and to r7hom such structures may be attributed 

(Littel and Graham). 

.. . . 
: . . ... 

. · 
• 
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( Elevations in the immediate area ranee from 5935 to 6075 feet above sea·. 

• level. Prior to mining, the terrain lo:as the gently rolli.ng top of North 

t 
Oak Canyon ltesa cut by minor drainates tributary to Rio Paguate (Map D). 

The San Juan Basin is characterized by a sedimentary fill of marine 

and continental rocks several thousand feet thick and from Paleozoic to 

Quaternary in age. These sedimentary beds dip gently from the basin margins 

toward the center, and intrusive igneous rocks of Tertiary and Quaternary 

ages occur locally aro~nd the bastn margins. The southern part of the 

Colorado Plateaus province, the Datil volcanic field {Hap C), is characterized 

by an extensive covering of lavas and associated continental sedimentary rocks 

that total several thousands of feet in thickness (Hilpert, 1969, p. 9). 

The Jackpile-Paguate Mine area is located in the southeastern part of 

the San Juan Basin, east of the Hount Taylor volcanic field. Rocks (. Tanging in age from Late Triassic to Recent crop out in or near the area, 

and the regional·dip of the beds is northward to northlo:est~ard at about 

2 degrees. Minor faults and folds vary the dip locally (Dinwiddie, 1963, 

p. 217). 

The primary host for uranium deposits in northwestern New Mexico is 

the Norrison Formation of Late Jurassic age. The Uorrison is 400 to 800 

feet thick and generally consists of mudstone (gray, maroon, buff), 

vari-colored claystone, and medium-to coarse-grained sandstone (gray to 

reddish-brown). The sandstone is arkosic and locally conglomeratic and 

locally contains conccntrations.of carbonaceous materials. The Salt Wash, 

Recapture, Westwater Canyon, and the Brushy Basin }1embcrs make up the 

Morrison Formation from base to top, but the Salt Wash Member occurs only 

·in northwestern San Juan County (Hilpert, 1969, p. 19). 

i4 . :'. 
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Pre-Mining Project Area Topographic Map 
(USGS 7.5 Minute Series, Moquino and Seboyeta Quads, 1957) 
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In the Laguna D:f.r.tr:fct, the Horrison formation is composed mostly of 

a rel<1tively thick Brushy Easin Hcmber nnd markedly thinner Westwater 

Canyon and Recapture :·~embers. It attains its rri:txim•.tm thickness of about 

600 feet in the central part of the district from where it thins laterally. 

·Southward it is hevel~d under t~e pre-Dakota erosion surface, and it is 

absent in the southt:rn part of the district. (Hilpert, 1969, p. 71-72). 

1'he Recapture Hember in the district ranges from 0 to about 100 feet 

in thickness with a probable average of about 25 feet. It is composed of 

alternating grayish-red and greenish-gray mudstone, siltstone, sandstone, 

and a few thin beds of limestone. The overlying l.;est\o:ater Canyon l!cmber 

ranges in thickness from 0 to more than 100 feet with an average of ab~ut 

50 feet. It is thicke3t in th~ northern part of the district from where it 

thins so~th~ard, and locally it grades into th~ Rec~pture. It ccnsists 0! 

grayish-y~llow to very pale orang~, f:inc-to-co~r$a-graincd, friable 

s~ndstonc (Tiilp~=t, 1969, p. 71-72). 

The trushy Basin i:!t::mber ovt!rlies t.he Wcs t\\<l ter Canyon and m=.kes up 

l!lOSt of the ~:orrison Forma~i:m. Frcm the C,;nt::<l! ?art of the district 

••h.;re tt is m::>re than 300 feet thick, it thins l.u..:cra.lly m~st rn.:1rl:ecly 

south~~rd and is cut out in the southern part of the district under the 

rrc-D~~~ta ~rosion s~rfacc. lt is cc~p~sed ~r g~~yis~-g~cen bentonitic 

madst~nc and some sparse thin beds ~r clay-ri=h ~and~~~nc. In the lo~er 

.part f t contai-:1s s.;:.nds tone lenr.es similar to the 'i:~5to.'~ t.t:r Ca-:1yon ,,:hi ch 

~re gencr;::.lly less than 20 feet t~!=k but lcc.;:,lly as mu~h as 85 re~t thic~. 

In the centr.:ll part of the district, the Grus~y ~~~in co~ta!ns, in its 

upper part, th~ J&ckpi.le sanJstcne -y;hich is the.: mdn crc-l-E:aring unit. 

(Hilpert, 19(9, p. 71-72). 
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The. Jackpilc sanc!5tonc contnins nearly <1ll the known deposits in the 

Bru:.hy Basin Hcmber. It :1 s a taLulcr body about 15 miles wi.dc by 35 miles 

long extending from thc.vicinity of Laguna to the vicinity of Y.csa Prieta. 

It has a maximum thickness of about 200 feet a few miles north of Laguna 

from \-lhere it tapers to its margins and, to the northeast, splits into two 

fingers. The Jackpile consists of a ycllowi~h-gray to ~hite, friable, fine-

to medium-grained, fluvial sandstone that generally grades from coarser-

grClined subarkosic fuaterial at the base to finer meterial at the top 

(Eilpcrt, 19G9, p. 71-72). 

Rudy Forham, Chief Geologist for Anaconda, s~pplied the following 

geologic section for the P-9-2 a~ea. lt was obt~ined from drill hole data 

and should be appliccble to the P~2-PW3 area about one mile to the north 

('"'"'P ~) . ..... .. . 
0 90-feet e1ltern~tin~ banes of shale 

90 96-feet oxidizec and highly sil~ceous s~r.dstone 

96 256-f~et flat-lying, yellowish-grey, mediu~-srained 

~andctcn~ in the up~e~ ~nc-thi~d cf t~e unit. 

Hore dt:tai led gt.:o logic inior:n.:J.tion !.s given in the reports in ~ppe:1.di:~ 

r:. I•·m of these rcpc:: tti conc~:.-n :t,c P-9-2 .:l.rea bet shot:ld apply to t~c 

Ih.: laguna District is lccatE:d mainly c~ t}-.c east lim~ or the;:_ ~~cCarty' s 

£:~·nc!in..! \·,~~~ch dips gently north,.,cst.w~:.-d into th~ San Jean Basin (i-:ap E). 

Cn th'"· c"sL side of t~c district th~ bees ar~ _c1ownd~oppcd ulor.g th~ north-

trcn.!ir.g, f<1ultcJ lgn.:l.c io Honoc line into the r..io Gr~nde trout;h. and the 

volcanic rocks of Mount Taylo~ cov~r the w~st~rn Eide of th~ district. 

:Numcroas volcanic centers, flows, dik~s, ~nd sills are located throughout 
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( the district and mark the northern part of the Datil volcanic field •• (Hilpert, 1969, p. 72). 

Three periods of tectonic activity are gen~rally recognized. Jurassic 

deformation resulted in two sets of low amplitude folds, one trending cast 

to northeast and one trending north-northwest. This folding was accompanied 

by slumping and internal faulting of unconsolidated clastic sediments and 

by the formation of peculiar cylindrical subsidence structures or sandstone 

pipes. The folding also influenced sedimentation. Late Cretaceous to 

middle Tertiary deformation caused the tilting of the beds to the northwest. 

The third period of activity occurred from middle to late Tertiary time and 

possibly extended into Quaternary time. This period marked the subsidence 

and sedimentation of the Rio Grande trough and produced the north-trending 

normal faults, the faulted monocline along the west border of the trough, (_. 
and the joints in the sedimentary rocks. The fracturing was accompanied 

by the emplace~ent of numerous dikes and sills (Hilpert, 1969• p. 72). 

In the Laguna District, the largest uranium deposits are in the Jackpile 

·sandstone unit of the Brushy Basin Member. The deposits may be composed 

of one or more semitabular ore layers that range from almost equidimensional 

to strongly elongate in plan view. The layers are figuratively suspended 

within the host sandstone (Hoench, 1963, p. 159), and they range in 

thickness from only a few inches to as much as 20 feet and occur in multiple 

units that are as much as 50 feet thick. The deposits' lateral dimensions 

range from a few feet to several thousand feet (Hilpert, 1969, p. 74). The 

principal ore minerals of the relatively unoxidized parts of deposits are 

coffinite and uraninite Which are intimately mixed with carbonaceous matter 

(Moench, 1963, p. 159). 

. 
' .. . . ... . : ... 
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(. As previously mentioned, the rw2-PW3 ore deposits contain approximately 

36.500 tons of ore in-plac~ with an average grade of about 0.277. U30a• 

Surface ~rillins indicates ore grades ranging from 0.03 to 0.80% u3o8 • The 

deposits have an average depth of about 150 feet and vary in thickness from 

6 to 11.5 feet (see mining plan map in Appendix I). 

As noted in the geologic reports in Appendix IV, the mining property is 

valuable for oil and gas, but the nearest production is about 50 miles to the 

north. No oil wells of record have been drilled in the area. Also, although 

coal may occur at depth in the Cretaceous Dakota Formation, the land is not 

valuable for coal. Selenium, molybdenum and vanadium occur in association 

with the uranium deposits but ~re not present in commerical quantities 

(Dames & l·:.')ore, 1976, p. 2.3-5). 

Landslides, avalanches and/or mudslides have not occurred in the mining 

area since operations began in 1953. Severe thunderstorms have causrd 

several flash floods in the dry washes in the open-pit area, but they have 

never endangered open-pit employees (Dames & Moore, 1976, p. 2.3-7). 

Data assembled for the P-15 and P-17 environmental analysis indicates 

that the mining area ~as a low seismic risk. An earthquake with a magnitude 

of 5 is possible in the Grants area about 30 airline miles to the west, but 

it would probably have a negligible effect on the project area. The Rio 

Grande rift, a prominent chain of structural depressions that extends southward 

from south-central Colorado through New Nexico, is about 35 miles (minimum) 

southeast of the proposed project area. Investigations have concluded that the 

portion of this structure extending from Albuq.uerquc to Socorro has the highest 

seismic risk, and it is estimated that the largest shock along this structure 

•• \ 
in a 100 year period would have a magnitude of 6. A magnitude 6 shock at a 

' .... '. 
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distance of 35 miles would probahly not have a significant effect on the 

project area (NHEI, 1974, p. 91). 

Subsid·c::nce of the strata overlying the underground mine workings would 

not be excessive, if any at all, depending on certain combinations of ore 

depth and thickness, mining extraction, and strength of the overlying 

strata. After the extraction of smaller deposits in most uranium mines in 

the districts, caving over the mined out areas stops when the increased 

volume of the caved rock fills the void. In addition, caving of the less 

competent sandstone frequently ceases upon reaching a stronger layer of 

indurated shale within a vertical distance of less than 30 feet. 

If there was any surface expression of subsidence, most if would occur 

inside the open-pit perimeter and would probably be completely covered by 

subsequent backfi ll.ing or grading conducted in conjunction with reclamation 

activities. According to the mining plan map in Appendix I, State Highway 

279 passes within 50 feet of one northwest ore zone. At this location, the 

ore has an apparent thickness of about 6 to 9 feet at a depth of about 

121 feet •. Surface expression of subsidence at this point is doubtful; 

however, it would be advisable for the lessee to establish a limited 

monitoring system in this area in order to detec~ and thereby prevent, 

any subsidence that could damage the highway. 

The faces of the open-pit benches are occasionally loose and 

incompetent due to overburden blasting and therefore have a tendency to 

sluff. This should not be a problem at the ~dit or ventilation break-

through portals since adequate scaling and ground support ~uuld be 

implemented. However, in the areas where the underground workings would 

ce· break through the bench face, this could pose a safety hazard to surface 

employees due to the increased weakness of the bench face. These areas 

: t • 
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should be adequately marked or fenced to prevent entry. Underground 

personnel would be protected by adequate ground support and the retreat 

method of mining. 

After the mine openings were sealed and abandoned, some natural caving 

at the portals would be expected (Photo D). This would not be significant 

since these areas would later be covered by backfilling operations. 

B. Atmosphere 

The climate of most of the Laguna District issemiarid. During the 

summers, the days are generally hot, but the dry atmosphere and almost 

continual breeze prevent the high temperatures from being unpleasant. The 

summer nights are invariably cool. The winters are moderately cold with 

freezing temperatures prevailing during the winter nights. Generally, the 

winter days are comparatively warm and pleasant (Hunt, 1936, p. 37). Day-

night temperature differences are much greater in New Kexico than they are 

in humid areas,with most weather stations sho~ing an average diurnal 

variation of from 30° to 40°F {h~IEI, 1974, p. 38). Mean annual temperatures 

·for New !-~exico stations decrease about 5°F for every 1000 feet of elevation 

increase (NHEI, 1974, p. 40). 

The mean yearly temperature for the Jackpile-Paguate area is about 

53°F (Mudgett, P-10, 1975, p. 5). Based on 26 years of records for Ean 

Fidel which is about 11 miles west of Laguna, freezing temperatures (320F 

and below) do not occur during Hay to October (h'HEI, 1974, p. 40). In 1975, 

the maximum and minimum temperatures at Laguna were 95°F and -4°F respectively 

(White, 1976, oral communication). 

The annual precipitation in the Jackpile-Paguate area ranges from 4 to 

18 inches ntudgett, P-10, 1975, p. 4) with an average o{ just under 10 inches 

{Gregg, 1976, oral communication). Showers usually occur in ~tay with harder, 

.. 
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( downpour type rains in the middle summer months (July-August) and early fall 
• ..• 

being common (The Anaconda Company, 1973, p. 8). A steep precipitation 

gradient exists in the area as Mount Taylor receives about 30 inches of 

annual rainfall (Gregg, 1976, oral communication). 

Central New Nexico receives about 757. of the available winter sunshine 

and about 807. of the possible summ\er sunshine. The annual average for 

Albuquer'que is 77%. Similar figures should apply to the proposed mining 

area, but the amount of sunshine is decreased on the slopes of ~!ount Taylor 

by cumulus cloud build-up during the summer months (~lEI, 1974, p. 40-41). 

Relative humidity in New Mexico is generally low. It remains below 20% 

much of the time, and readings to 47. have been recorded. The large diurnal 

variations in temperature cause a large difference in maximum and minimum 

relative humidities (~'HEI, 1974, p. 41). 

e..e There are no air-circulation data for the proposed mining area, but a 

4-year summary of the winds at the Langmuir Laboratory about 17 miles south-

west of Socorro (Hap A) (ele"·ation 10,630 feet HSL) may be useful for some 

purposes and is presented below. It should be noted that air circulation 

patterns in northwestern New }lexico are governed by the local topography and 
.• ,<'iff 

the daily surface heating regime ('t-.'HEI, 1974, p. 41.-,45). 

Four year summary of wind di..rec.tions and spe~d at the 

Langmuir Laboratory, Socorro, New Nexico (NMEI, 1974, p. 44). 

' . '• 
' I• 

CONFIDENTIAL' POL-EPA01-0001153 
• • 



( 
\ 

• 

• 

Severe weather occurrences are uncommon in the Jackpile~Paguate area 

although flash flood5.and severe water run-offs which result in considerable 

erosion are usual experiences in the July-August period when there is 

significant precipitation. Summer thunderstorms are occasionally . 

accompanied by high winds and small hail (1/2-inch diameter or smaller), 

but large hail (larger than 3/4-inch diameter) is infrequent. lleavy snows 

(defined.by the National Weather S~rvice as 4 inches in 12 hours or 6 inches 

in 24 hours at lower elevations) may occur six to twelve times per year. 

Tornadoes in the area would be rat:e but not impossible (wbite, 1976, oral 

communication). 

The proposed mining operations should have no effects on the 

meteorological conditions in the area, nor vice versa. 

2. Ail.· Quality 

Particulate data for the Paguate area collected by the l~ew Nexico EIA 

in 1975 indicate an annual geometric mean of 36.8 ug/m3 for total suspended 

particulate matter. This is well below the maximum allowable concentration 

of 60 ug/m3 under the EIA standards and 75 ug/m3 under Federal standards 

(Rinaldi, 1976, written communication); 

The proposed mining operations should have no significant adverse 

effects on the air quality in the area. Actually, underground mining of the 

ore would create less air contamination than open-pit methods. However, 

a certain amount of dust would be created by site preparation, by vehicular 

traffic on the access and haul,age roads, and by reclamation operations. 

This dust would be only temporary, and problems. could be avoided or minimized 

' by applying adequate amounts of water to excessi.vely dust areas and roads. 

I 

25 :'. 
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The ore storage pad should not be a significant source of dust due to 

the large size of the smallest run-of-mine particles and the natural dampness 

of the material. High winds could cauGe a small amount of airborne dust, but 

most of it should settle within a short distance because of the fairly heavy 

partie le weight. Furthermore; th·e ore stockpile would be quite sma 11 (1 or 

2 days production maximum), und the waste rock would be used to level the 

.storage pad and would therefore he compacted to a certain degree. The 

loading and unloading of ore and waste material should not create any 

appreciable amount of dust. 

Air pollution from the exhaust gases of surface equipment (loaders, 

haulage trucks, etc.) should be insignificant due to the small amount of 

equipment required and the use of appropriate pollution control devices. 

Dust problems in the mine should not be significant due to the natural 

moisture in the mine environment and should have no effect on the surface 

atmosphere. Contamination of the mine atmosphere by fumes from the 

detonation of explosives, radon gas from radium disintegration, and exhaust 

gases from approved diesel equipment would be maintained within acceptable 

limits by the mine ventilation system. Frequent monitoring by authorized-

mine personnel, inspectors, and the New Nexico State Hine Inspector would 

assure compliance with the applicable regulatory standards and would provide 

the basis for any required changes in the ventilation system. 

The contaminated mine air exhausted through the ventilation break-

throughs (heated air and some fine particulates) would be rapJdly 

dissipated in the ambient surface atmosphere w.i thQut adverse environmental 

effects. The 1971 and 1972 analyses of large ~mbient surface air samples 

by the Kerr-McGee Corporation at its uranium mines in the Ambros1a Lake 

district indicated no radiological contamination over the natural background 

.. .' . .. 
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count (0.15 working levels concentration) within a 150-foot radius of the 

borehole exhaust vent and a very low level of concentration at a distance of 

2S feet. Similar results from parallel testing.during the same time period 

were obtained by Edward P. Kaufman, Program Manager, Radiation Prctection, 

New Mexico EIA (Cleveland, 1975, oral communication). 

The evaporation of the n • .i.ne water in the retention ponds eould create a 

local high moisture anomaly in the air. This should not have ~ significant 

adverse effect on the environment but could, in fact, be beneficial to the~ ~ 

local vegetation. 

The Anaconda Company has established a high volume air sampling station 

and currently monitors am~ient air concentrations on a continuous basis. 

According to the company, the particulate levels have been well below the 

regulatory standards. The company plans to expand the program by 

establishing meteorology monitoring stations and by locating additional air 

sampling stations at strategic locations (The An~conda Co~pany, 1973, p. 10). 

Noise created by the proposed operation should not be a significant 

~roblem. The closest residences are in Paguate about 1000 feet to the 

northwest. The majority of the noise creating functions would be conducted 

underground and therefore would not affect the surface. This noise would be 

maintained within acceptable limits as prescribed by 1-1ESA and the !\ew Nexico 

State Mine Inspector by the use of recommended muffling devices on mining 

equipment and the use of hearing protection by mine personnel. The major 

sources of surface noise would oe the ore lchding and haulage equipm~nt and 

ventilation fans located outside the mine workings. ~oise frvm the small 

·amount of loading and haulage equipment would be intermittent, and any 

·surface fans should be much smaller than those used in deeper untierground 

operations. The proposed mining operation should create considerably less 

noise than open-pit mining methods. I. 

'. 
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C. Hydrology 

1. Surface Water 

The main stream in 'the Laguna District is the perennial Rio San Jose 

(Hap F) which is entrenched 20 feet or more over most of its length. It 

drops from an altitude of about 5,900 feet to less than 5.600 feet from west 

to east and joins the Rio Puerco, a tributary of the Rio Grande, a few miles 

southeast of the district. The Rio Puerco drains the west fla'nk of the 

Nacimiento ltountains but flows continuously only during the wet season 

(Moench and Schlee, 1967, p. 4). 

The Rio San Jose is joined by several arroyos from the north and south, 

but the majority of these flow only after heavy precipitation. The largest 

such arroyos are the perennial Rio Paguate and the intermittent Arroyo 

Conchas which drain the area to the north and the Arroyo Colorado which 

drains the broad valley to the sout~. All the main streams and tributaries 

are e-ntrenched into arroyos cut in the alluvial -fill of the valleys. The 

arroyos carry large quantities of water immediately after heavy precipitation 

'and occasionally the waters rise over the banks and spread out as sheet 

floods (Hunt, 1936, p. 4). 

In the mining lease area, the main streams are the Rio Paguate and Rio 

Moquino. These so-called perennial streams are sustained by springs that 

issue from mesas northwest of Paguate (Dinwiddie, 1963, p. 218), and they 

join in the Jackpile Paguate mine area to form the Rio Paguate which flows 

into the Paguate Reservoir and hence in~o the Rio San Jose. 

The main bodies of ponded water in the area are the Paguate Reservoir, 

the New Laguna Reservoir and a small unnamed reservoir in the village of 
c 

Paguate (}iap F). The Paguate Reservoir is about 5 miles southeast of the 

project area and retains the flow of the Rio Paguate about one-half mile 
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northeast of its intcrsccLion with the Rio San Jose. The New Laguna 

Reservoir is located on the Rio San Jose about 8 miles southwest of the 
. . 

project area. The small reservoir in Paguate retains the flow of some small 

streams flowing from mesas to the northwest. There are numerous small, 

natural or man-made water catchments outside the proposed mining area, but 

these probably hold water only intermittently due to evaporaticn and seepage. 

At the present time, no major use is made of the surface "'aters in the 

area. At some time in the past, the water in Paguate Reservoh" was used for 

irrigation purposes, but this reservoir, and the New Laguna Reservoir, are 

currently nonfunctioning due to sediment filling. 

Since the PW2-PW3 area has been disturbed by mining, previous surface 

drainage has been significantly altered or altogether removed. Surface water 

in the immediate area is now ground water seeping from the bench faces and some 

runoff !rem sno~~elt, all of which is ponded in the pit bottom. Prior to 

site preparation, this water would be pumped to the previously mentioned 

retention ponds. The proposed project would have no effect on surface waters, 

and the drain~ge patterns in the area would again be altered upon completion 

of reclamation. 

·2.. Ground Water 

The principal aquif~rs in the Jackpile-Paguate minesite area ~re the 

alluvium along the Rio P~guate, the Ires Hermanos Sandstone Member of the 

~:~ncos Shale in the western part of the area, and the sandstone beds of the 

Brushy Basin and Westwater Canyoh Hembers of the Norrison FormatiC'n 

throughout the area (Dinwiddie, 1963, p. 217). · 

Quaternary alluvium is ~xposed along the Rio Paguate and the tributary 

Rio ~1oquino. Although the alluvium along the Rio Noquino and the lower 

·part of the Rio Paguate is not used as an aquifer because of the water's 

.. 
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high diss.olvecl solids content, the wnter in the alluvium along the upper 

part of the Rio Paguate is potable. Wells drilled west of Paguate to test 

the quality and quantity of this water showed that the water was suitable 

for domestic usc and that yields of 10 to 35 gallons per minute (gpm) could 

be sustained. In one well, water in the lower part of the alluvium was 

under artesian pressure and flowed at a rate of 13 gpm (Dinwiddie, 1963, 

p. 218). 

The sandstones in the Tres llermanos Sandstone Hember are the only units 

of the Mancos Shale that yield potable water, generally yielding from 5 to 

20 gpm. Although larger yields h~ve been reported, yields greater than 

20 gpm would not be expected in the area (Dinwiddie, 1963, p. 217-218). 

The \~~stwater Canyon Hember of the Harrison Formation yields a small 

amount of potable water, between 8 to 10 gpm, to a few wells in the area. 

The sandstone beds of the Brushy Basin Member reportedly yield as much as 

20 gpm of water east of the area, but this water·has a rather high dissolved 

solids content. The Jackpile unit of the Brushy nasin is not considered to 

be a good aquifer although it reportedly yields from 8 to 10 gpm of water 

to one well in the area (Din~iddie, 1963, p.217). 

The Quaternary alluvium aquifer is recharged by runoff which 

infiltrates to the west and north. Zhe Brushy Basin and ~estwcter Canyon 

aquifers crop out in the valleys and the Tres Hermanos aquifers crop out 

extensively in the area; recharge of these aquifers is probably limited to 
. 

precipitation on and runoff over the outcrops (Dinwiddie, 1963, p. 217-218). 
{ 

It is doubyful that there is significant communication between aquifers, and ~ 

there are no known natural discharges for the aquifers in the area. 
c 

There are numerous wells in the Jackpile-Paguate area which supply 

water for domestic and industrial use. The Paguate municipal water supply 

. ,. 
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• is a flowing artesian well completed in the alluvium along the Rio Paguate 

at a depth of about 75 feet. Three other wells in the area, believed to 

be former uranium exploration drill holes equipped as water wells, arc the 

prop~rty of The Anaconda Company and are used to supply potable water as 

well as water for equipment ~ashing, etc. (EPA, 1975, p. 57-58). One of these 

wells supplies dom~stic water for the Jackpile Mine offices and the mine 

housing area from the Jackpile sandstone at a rate of about 35 gpm. The 

P-10 11ine we 11 is completed in the Brushy Basin l!ember to a depth of 465 feet 

and yields about 35 gpm for the mine's surface and underground uses (Mudgett, 

P-10, 1975, p. 10-11). 

The proposed mining operation should have very little effect on the 

ground ~ater resources of the area as noted in the hydrologist's memorandum 

report in Appendix V. Although, mining would require the withdrawal of water 

from the Brushy Basin aquifer, it is doubtful that .the amount withdrawn would 

be signific~ntly greater than the quantity presently seeping into the pit. 

Water for potable and service uses would be transported to the site in 

portable containers and/or piped to the site from existing sources, pre­

cluding the need for completing an additi~nal well in the area. 

The proposed method of mine water disposal is suitable, as noted in the 

hydrologist's report. n:-:ty l~ak in, or rupture of, the pipeline to the 

r~tention ponds would be confined to the pit thereby minimizing any 

environmental impacts. 

Aquifers in the area should.not be disturbed ~ignificantly by 

subsidence of the stratn overlying the mit'dng v'oids because such subsidence, 

if any, should not be excessive (see Section II. A.). 
c 

.' . ' . •· , . 
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· 3. Water Quality 

Water quality data for the surface waters in the Jackpilc-Paguate area 

are scarce. According to a study conducted by the U. S. Environmental 

Protection Agency (EPA) in 1975, stream samples taken from the Rio Paguate 

and the Rio Moquino showed a definite increase in Radium-226 (Ra226) and 

selenium concentrations downstream from the Jackpile mining operation 

indicating that precipitation runoff from the disturbed land surface adds 

radiochemical bearing solids to these streams. However, ~t should be noted 

that only one sample was taken at each location, and that the radium 

concentrations were less than 5 pCi/1 which is less than the State of New 

~texico's present stancard of 30 pCi/1. Furthermore, the selenium 

concentrations of the Paguate Reservoir and the Rio San Jose were less than 

detection limits (EPA, 1975, p. 31, 33, 35). 

The proposed action woulJ have very little effect, if Qny, on surface 

water quality due to the absence of r.ny major surface "'atcr sources in the 

proposed mining area. Any surface runoff cnterinb or generated within the 

·mining area would be confined to the op~n-pit. 

~ater q~ality data collec~ed for the r-15 and F-17 environm~nta1 

analysis indicated that the ground water quality in the Jackpile-Paguate area 

is s~nerally good. During the EPA study concucted in 1975, four wells in 

the vicinity of the Jackpi le-Paguate open-pit mining operations we~e sampled 

with concentrations of Ra22 6 r~n~ing from 0.18 to 3.7 pCi/1. The lowest 

value (p.l8 pCi/1) was recorded at the Paguate municip..1l water well. The 

other wells, bclit:ved to be fC'rr:ler uranium ex.p"loration holes equipped as 

water wells, arc the property of The An<lconda Co:npany and are used to supply 
c 

potable water and water for cquip~ent washing, etc. The quality of the 

water from these three wells is probably representative of the Jackpile 

.. , .. 
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Sandstone hut the water may contain elevated levels of radium due to 

uranium mining activities. The high value of 3.7 pCi/1 exceeds the U. S. 

Public H~alth Service Drinking Water Standard of 3 pCi/1 and was recorded 

at the Jackpile New Shop \-1cll which is a source of potable and nonpotable 

"-'<ltcr. The EPA subsequently recommended that the cont1.nued conr.umptive use 

of this ~ater be stopped (EPL, 1975, p. 57). Further sampling by Anaconda, 

however~ 1.ndicates an Ra226 concentration of 1.0 pCi/1 in the water from 

this well. 

None of the wells sampled by the EPA were above the maximum permissable 

concentrations for the other common isotopes of uranium, thorium and 

polonium (EPA, 1975, p. 6), but the Paguate water supply contained the 

maximum recomm.::nded level for selenium (0.01 mg/l)(EPA, 1975, p. 59). 

Although the EPA noted that the impacts of mining on ground ~ater quality 

do;..ngradient from the mining operations ~ere unkno\vn due to the lack of 

aeequ~te monitoring wells, it also stated "!\o adverse impact_s from mining on 

the present ~ater supply source for Paguate are expected." (EPA, 1975, p. 6). 

Ground ¥:ater seeping into the Pi~2-P\-:3 mine wo:-kings woulc! become radio-

actively contaminated b.ec.:;.use the prim.:1ry minerals to be mined would be 

exposed to the oxidizing conditions created by excavation. Leaching of the 

very low ~race mineralization ~eMaining in the rocks s~rrounding ~he mined 

out areas would also occur. toth of these conditions would result in the 

mine's dischar~e ~ater having radioactive concentrations p~ssibly greater 

than rece>mmended limits. Nin.a e!fsch.:rgc w.-::ter impounded wfthin the Paguate 

Pit con~~ined 190 pCi/1 of radium ~nd 170 pCi/1 of uranium in 1970 (EPA, 

1975, p. 6). This radiological contamination would require that the mine's 

discharge water be impounded in the retention ponds for subsequent 

evaporstion of the liquid portion. It is anticipated that the initial flow 
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of ground water into the mine workings would be at a rate of about 30 to 50 
•, 

gpm, decreasing to about 10 to 15 gpm as mining progressed. This small -

amount of water would be impounded as previously discussed; no water pumped 

from the mine workings would be discharged off the property. 

Following the termination of mining operations in the PW2-PW3 area, 

ground \-:a ter accumulating i.n the voids created by mining would also become 

radiologically contaminated. How~ver, the impervious nature of the shales 

above and below the Ja~kpile sandstone unit should prohibit substantial 

vertical migration of this water, and typical changes in the lithologic 

character of the unit should tend to restrict and localize lateral migration 

(Nudgett, P-10, 1975, p. 12). 

The radioactive contamination of ground water in the proposed mining 

area should not be a major adverse impact due to the small amount of water 

that would probably be encountered. 

D. Land Use 

All of The Anaconda Company's leases are used for mining purposes except 

for a small centrally located housing area for about thirty key mine personr.el. 

·This area is on Lease 1, well removed frorn.the surface mining activities. 

The property is posted and fenced at all.points of easy access, and a security 

guard station on the princi?al access road is manned 24 hours a day (~1udgett, 

P-10, 1975, p. 5). There are no residences in the proposed mining area. 

The lands adjacent to The Anaconda Company's mining leases are used , .. 

exclusively by members of the Laguna Tribe for residential and livestock 

grazing purposes. The prirr.~ry domestic animals encounter~d are sheep and 

cattle, but a few horses do roam in the areas. ·Agriculture is severely 

limited by the lack of sufficient precipitation and is probably restricted 

to small garden plots worked by residents of the areas. 

. '. 
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The community clo!>est to the proposed mining area is the small tacuna 

Indian villacc of Paguate (Map A) which is about 1000 feet to the northwest. 

As of January 1, 1975, the census showed a resident and non-resident 

population of 1,383 for Paguate (Starcevich, 1976, oral communication); 

however, the actual resident. population for the village is close to 300 (The 

Anaconda Company, 1973, p. 9). Pn~uate has no retail or public service 

facilities such as restaurants, service stations, motels, schools, hospitals, 

etc., except for one very small general merchandise type store which is 

extremely limited in available gc.ods. Approximately 2 to 5 miles north of 

Paguate are the even smaller settlements of Bibo, Cebolleta, Ccbolletita, 

and Hoquino. 

The Indian village of Laguna, or the Pueblo of Laguna, is located about 

5 miles south of the proposed mining area (!·1ap A). This small village, as 

of January 1, 1975, had a resident and no~-resident population of 1,449 

althoueh, as in the case of Paguate, the actual resident population is 

probably much less. There are more services here than in Paguate but they 

are still limited to a few small stores and service stations. The Laguna­

Acoma High School and an ele~entary school are located in Laguna 

{Starcevich, 1976~ oral communication). 

Access to the rasuate area is proviccd by paved State Hi~hway 279 which 

joins Interstate Highway 40 at L~guna (Map A). I-40 connects La0una ~ith 

Crants-}1ilan to the west and Albuquerque to the cast. Greyh0und Bus Lines, 

Inc., .:md Continental Tndhra)•s; Inc., stop daily for passenr;ers in Grants 

on their routes from AlbuquErque to Los Angeles, California. rassenger and 

freight rail service is provided by the ATSF ra.ilroad which also passes 

through Grants·}\i lan and Albuquerque. Albuquerque has the closest commercial 

air service (1'-.1-an, 1974, p.20). 

. ' 
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( Recreation in the ranuatc-Laguna area is confined primarily to outdoor 

• activities such as picnicking, camping, sight-sccting, and hunting, the 

majority of which are conducted in the Cibol'a National Forest on, and to the 

west of,Mount Taylor. These activities can be classified as seasonal and 

intense (!:~:EI, 1974, p. 16, 34). Camping, fishing, boating, and swimming 

are permitted at Bluewater St~te Park (Bluewater Lake) which is about 21 

miles west of Grants via State Highway 412. The major recreational centers 

in the area are Grants and Albuquerque. 

Due to their size, nature, and location, the proposed mining operations 

would not hav~ any effects on land use in the surrounding areas. No impacts 

on the local transportation services would be expected since ore shipment 

w~uld be by company equipm~nt and existing rail facilities and schedules. 

There are no historical or archaeological sites in the proposed mining 

• area. Two archaeological surve~were conducted for Anaconda's comprehensive 

mining plan, and Appendix VI contains the portion of one of these reports that 

dexcribes the findings in the PW2-PW3 area. Copies of these reports have been 

submitted to the Bure.:lu of Indian Affairs archaeologist in Albuquerque so that 

formal archaeological clearance may be· obtained. 

The Laguna Pueblo and the San Jose de la Laguna Hission and Convento 

(in the Pueblo) at Laguna are listed in the National Register of Historic 

Places, but both are well removed from the proposed operations (about 5 

miles) an<! ,.,ould not be affected. The Grants Lava Flow \o.>hich extends about 

25 miles south of Grnnts between State High~ay 117 on the East and 53 on the 

west (Hap A) is eligible for listing in the National Registry of r-;atural 

Landmarks. but it too is well removed from the proposed projec~ ... 

; The proposed action would not affect the scenic or aestheti~ values of 
( • of the prominent nny landmurks in the area such as Hount Taylor, the Laguna 
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Pueblo, Mesa Chivato, and the Cibola National Forest. In fact, the operations ·· 

• would not be easily visible due to their location in the bottom of the Pnguate 

Pit. Completion of the ·PW2-PW3 operations woul4 improve the aesthetics in 

the area by allowing the backfilling and reseeding of this portion of the 

The reclamation potential of the land in lhe area has not been adequately 

determined, but the writer feels that this potential is only poor to fair. 

This estimate is du~ to the fact that most uranium related reclamation work 

(primarily in uranium exploration) has me~ with only limited success due to 

soil characteristics and the lack of sufficient moisture (precipitation). 

These conditions would also surely determine the results of any revegetation 

programs in the Jackpile-Paguate area. 

The Anaconda Company is currently conducting r~vegetation experiments on 

inactive waste dumps in order to adequately assess the land reclamation 

potential. The U. S. Conservation Service has r~ccmmended such seed mixtures 

as sideoats, gramma grass, western wheatgrass, and chamisa brush, and test 

-plots have been planted for observation (The Anaconda Com?any, 1973, p. 7). 

Continued e:>:pcrimentation by Anaconda and ·other co~panies in northwestern 

'New Hexico's coal and uranium industries should improve the land's reclamation 

potential by providing new and i~provcd reclamation techniques. 

E. Fauna and Flora 

Due to past mining activities, it is highly doubtful that any wildlife 

inhabit the proposed mining areq. It is possible that some birds, insects, 

rodents, and/or r~ptiles rni&ht pass through the area briefly, but mining 

operations should not hnve any significant effects on these transients. The 
.. 

mining area is already fenced to prevent livestock intrusion • 
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Wi ldlifc in the surrounding area is limited to small rodents (rab\,f ts, 

• mice), small predators (foxes, 'coyotes, bobcats), small birds (finches, 

sparrows, jays), insects, and reptiles common t.o northwestern ~lew Hcdco. 

The presence of a stable, resident predator population is doubtful because 

.of human presence and activity, and most of the birds are also probably 

transient inhabitants. The iargest wild animal in or near the area are mule 

deer which inhabit the slopes of Nount Taylor ·and the mesas to the north 

(The Anaconda Company, 1973, p. 9). No endan0ered species are known to be 

present in the area as residents (Mudgett, P-10, 1975, p. 6). The proposed 

action would have no effect on wildlife in the surrounding area. 

The vegetation in the lowest valley and mesa areas around l·!ount Taylor 

is characteristic of Upper Sonoran life zone consisting of flowers, grasses, 

sagebrush, and composites such as goldenrod, rabbitbrush, and sunflowers • 

•• The trees in this zone generally occur on hillsides and mesas and consist of 

one-seeded juniper, the nut pine (pibon), and the cane cactus. Greasewood 

is common on ~lluvial flats adjacent to watercourses, and there are groups of ... , 
·the comm~>n valley cottonwood (Hunt, 1936, p. 37). 

Past open-pit mining has removed all vegetation from the surface area 

that would be affected by the proposed mine. The area between the existing 

pit crest and Highway 279 is sparsely covered by a combination of grasses and 

sagebrush and possibly greasewood, and the proposed operations should not 

affect this vegetation. 

Successful reclamation of •the mining area would be beneficial to both 

fauna and flora ~pecics. It would also provide additional grazing habitat for 

livestock. (_. 
• . : , .. 
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F. Socio-Economic Conditions 

The proposed operations should not cause a large influx of new people 

into the area since Anac.onda would use local labor as much as possible. In 

compliance with lease terms, Anaconda gives the Laguna Indians priority in 

employm~nt at all its Jackpile-Paguate mining operations, and, as of October 

1975, about 907. of the company's 372 r.~ine personnel were Lagun.as (Hudgett,. 

P-10, 1975, p. 5). It is anticip~tcd that a maximum of twelve new employees 

would be required by the PW2-PW3 Mine (Nelson, 1977, oral communication) • .'' 

This \muld result in only minor, if any, socio-economic impacts. 

Any socio-economic impacts on the villages of Paguate and Laguna should 

be very minor due to the very limited supply of services available in these 

communitie~. Some Lagunas employed at the mine could want to relocate in 

Laguna or Paguate which could require additional housing, but this should 

not be of major conseqce~ce. The Anaconda Company has cooperated with the 

Laguna Tribe in housing construction ~n Paguate. 

The most si&nificant socio-economic impact resulting from the proposed ~ 

action would be the generation of new income. According to lease terms, the 

compa~y would pay royalties on the ore r.~ined to the Pueblo of Laguna; as of 

~ovem~er 1973, the Jackpile-Paguate mining operations had paid about 

$25,000,000 in such royalties to the Pueblo (The Anuconda Co~pany, 1973, 

P• 3). Direct e~ployment during the mine's live would also result in 

annual disposable income. It is expec.ted that most of this income would be 

respent within the region which could have a multiplier effect on other 

sectors of the ecc~omy. Additional federal, state, and local taxes that 

would be paid by Anaconda and its employees should offset any increased 

governmental costs that ~~uld be caused by the proposed action. 

,., . :, . 
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,. Increased income in the area could improve the standard of living for a 

few families, and direct em~loyment could improve the self-esteem and mental 

health of some people who are currently unemployed and underemployed. 

Because the Lagunns would be given preference in hiring, most of the benefits 

would be directly, or indirectly, advantageous to the Laguna Indian Tribe, 

as would the royalty benefits. Only a few (12 maximum) experienced workers ~ould be 

unemployed at the close of operations, and these people should be able to 

find new jobs easily, possibly at the P-15 or P-17 Mines. 
"" 

The propo~ed action should not have any significant effects on the 

cultural values of the area or of the Laguna Indians in particular. It see~s 

that all Indians have the gene~al belief that nature is a strong force to 

which man r.ust adapt rather than control. Although this belief causes a 

reluctance to support activities exploiting the Indians' natural resources, 

• it also provides ~rong support for the restoration-of the land following such 

activities. It also seems. that although Indians do value work, they work to 

maintain their families and themselves, not to achieve social prestige. 

This evidently causes a strong tendency to reject monetary incentives once a 

relatively low level of income is reached. Indian males evidently often 

reject the role of "bread'V..'inner" since it involves accepting wage labor, 

thus increasing the possibility of alcoholism and social dysfunction which 

can result in increased absenteeism and possibly the total rejection of work. 

According to Anaconda officials, absenteeism a~ong the company's Laguna 

employees is quite high which necessitates the hiring of extra personnel 

who would norm.:11ly not be required (Gibbs, 1976, oral connnunication). 

p. Health and Safety 

••• ( ' 

< 

Health and safety at the mines w0uld be controlled by the company's 

safety personnel in accordance with the standards and regulations of the New 

.. ' 
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Mexico State Mi~c Inspector and the Mln~ng Enfor~cmcnt and Safety 

• Administration. Periodic inspections of the operations by authorized 

personnel from these regulatory agencies wovld assure compliance with the 

• 

~ .• 

applicable regulations and standards. The Anaconda Company currently 

operates active safety programs at both its mining and milling operations.· 

III. ALTERNATIVES TO TilE PROPOSED ACTION 

No other mining methods or modification of the proposed method would 

result in reduced environmental uamage or disturbance. Open-pit mining would 

have a much greater environmental impact because it would require the 

utilization of much more land surface with the final open-pit being more 

difficult to backfill and reclaim. In situ leaching (solution mining) of the 

ore bodies: if technically feasible, would result in lower uranium extraction 

and possible contamination of ground water due to losses in solution recovery • 

The proposed action could be refused, but thi~ would prevent the pro-

duction of source.materials necessary for the generation of electricity by 

nuclear fission energy. This electricity is needed to alleviate the 

national energy shortage. Refusal of the proposal would also deprive the 

Pueblo of Laguna of direct and indirect benefits from potential royalty and 

direct employment incomes. ,., 
If the proposed action is not approved, backfilling of the mined-out 

pit area will be delayed which will in turn delay returning the land to its 

original state and use. Backfilling of the pit without prior removal of the 

ore through the P\-i2-PW3 workings would result in the waste of the natural 

resources since the ore deposits are not large' enough to support a separate 

mining operation. 
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( IV. UNAVOIDABLE ADVERSE EHVIRO}<NENTAL EFFECTS OF TI1E PROPOSED ACTION 

• Subsidence of the strata overlying the underground mine workings could 

have some surface expression dcp~nding on certain combinations of ore depth 

and thicl<.ncss, mining extraction, and strength of the overlying strata. It 

is C!Xpectcd that any subsidence occurring would not be excessive and would 

not create a significant advr~sc impact. 

' The proposed operations would cause a certain amount of dust, but this 

would not be a major impact and could be further minized by using water. 

Air pollution from equipment exhaust gases should be insignificant. ·The 

mine's atmosphere would be contaminated by blasting "fumes, radon gas, and 
/ 

exhaust gases, but the ventilation system and frequent monitoring by the 

appropriate regulatory agencies would maintain this contamination within 

acceptable limits. 

Any noise created by the operations would be insignificant due to the 

abs~nce of any n~arby residences and the small amount of equipment involved. 

The extraction of the PW2-P~3 ore deposits would require the withdrawal 

of a sm:1ll amount of ground water from the Brushy Basin or i·iestt.:ater Car.yon 

aquifers. This should not signific~ntly affect the availability of ground 

water in the area. In addition, ore extraction would result-in radiological 

c~nt~minaticn of the cround wat~r seeping into the mine workings during the 

productive life of the mine and, to a lesser degree, follc~ing the 

t~rm!n~Lion of all mining operations with minor potential for migration 

'hilhin t.he Jacl<pilc Sandstone. -During the mine's life, the mine water would 

· b~'impounJ~d in the existing pones, and no water from the mine would be 

discharged off the property. 
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VI. CONFLICTS AND RESPONSES 

The prescribed posting of public notices of the proposed action 
r 

(Appendix III) has resulted in no comments, inquiries nor evidence of 

controversy. 

It is anticipated that the Pueblo of Laguna and the BIA will make their 

respective comments and/or recommendations regarding the proposed action 

after reviewing this analysis. 

Vll. R£COt-~1EtmATIONS A.."\D DETEPJ1INATION 

1. The Anaconda Company should establish an adequate survey grid system in 

2. 

the area shown on Hap G to de'tec t, and thereby prevent, any surface 

subsidence that would damage State Highway 279. The plan for this 

monitoring system should be submitted to, and approved by, the Area 

Mining Supervisor prior to actual ore extraction. 

The mining operations could create and/or increase adverse ground 

conditions near the pit perimeter as shown on Nap G. Should these 

conditions constitute a safety hazard, the anaconda Company should 

take ~dcquate and appropriate measures to prevent accidents in these 

areas. 

~ & c:;;lt~~...---
Dalc C. Jones 
l-Uning Engineer 

. . 
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I ' • 
I determine that the proposed action docs not constitute a major Federal 

action significantly affecting the quality of the human environment in the 

sense of the NEPA, Section 102(2)(c), and isr not highly controversial. 

Date I 

I do/do not concur. 

Date 

., 

JP~ £d-:-uMl-
David R. Stewart 
Deputy Mining Supervisor 

\ 

A. F. Cza owsky 
·Area l·~ining Supervisor 

. . 
t 
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